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ABSTRACT This research evaluates the availability and use of Information and Communications Technology
(ICT) by students from disadvantaged and privileged families studying Computer Science at a University of
Technology in South Africa. A questionnaire was distributed to a stratified random sample of 50 first- and 20 third-
year students. Descriptive statistics were used to analyze and present the results of the study. The results suggested
that a low level of education is associated with digitally poor people. Results of the research also proposed that men
had more opportunities of using ICTs than women. The more economically poor a family was, the more digital
poor it was. The research also showed that living in the rural areas seems to decrease the probability of being (more)
digitalized. The results of the study were later used to create a framework for assessing the degree of ICT usage and
to group the population into digital poverty levels.
INTRODUCTION
The emergence of information and commu-
nication technologies (ICT) has greatly impact-
ed the socio-economic and political activities of
individuals, organizations and nations (Chen and
Zhu 2004). In education, students who managed
to harness this technology have amplified their
active, evaluative, integrative, creative and col-
laborative learning capabilities (Hong et al. 2003;
Tinio 2003; Zaidieh and Jalal 2012). For example,
there is ample documentation on the use of the
Internet as a source of information for literature
reviews, authors’ searches, subject searches, and
research (Luambano and Nawe 2004; Rehman
and Ramzy 2004; Nwagwu et al. 2009). There are
reports on the gains brought about by networked
computers where information is obtained by
anyone from anywhere and at any time (Tinio
2003; Siti et al. 2009), leaving those with no or
limited access, availability and accessibility to
computers behind. Consequently, this created
and/or broadened the socio-economic and po-
litical gap between the ‘haves’ and the ‘have
nots’.
Types of ICT Usage Studies
Research on ICT use was done using a mi-
cro-sample of individuals in a given country (Ono
et al. 2007), micro-samples of individuals’ groups
in given countries (Demoussis and Giannako-
poulos 2006; Vicente et al. 2006a; Quibria et al.
2003), macro-samples of developing, underde-
veloped and developed countries, and single
measures like one computer per 1000 inhabit-
ants (Demoussis and Giannakopoulos 2006) or
Internet users as proxy of the digital level of
countries (Gutiérrez and Gamboa 2008).
Results of some of the research done pro-
vided accounts about the digital divide or ine-
quality in developing countries, developed and
underdeveloped countries (Fuchs and Horak
2008; Gebremichael and Jackson 2006; Ugas and
Cedrós 2007; Mariscal 2005). Accordingly, this
research used a micro study to assess the avail-
ability and use of ICT by 50 first- and 20 third-
year students from disadvantaged and privileged
families studying Computer Science at a univer-
sity in South Africa.
Socio-economic and Political Environment
Some students at this specific South African
university struggle to access and use ICTs to
enhance their learning capabilities, while others
access and use ICT with ease. The reason for
this discrepancy may be because of divergent
socio-economic and political backgrounds. Dif-
ferent scholars have proposed different views
on the causes of these discrepancies. In sub-
Saharan Africa (SSA), for example, socio-eco-
nomic and political challenges have directly con-
tributed to such inconsistencies. For example,
the monopolization of telecommunications sys-
318 WATSON MANDUNA
tems and broadcasting networks by the govern-
ment has hindered the possibility of outside in-
vestment by restricting ICT sustainability in the
private sector (Gebremichael et al. 2006).
Research done on poverty demonstrates that
it can take many dimensions (Dollar and Kraay
2000; Ravallion 2000; Trieghaardt 2006). For ex-
ample, Ravallion (2000) defines the absolute cri-
terion of living on USD 1 or USD 2 per day as a
line to identify the poor. This research adopted
the definition of poverty by Trieghaardt (2006),
which includes absolute poverty, moderate and
relative poverty. It is against this background
that this study sought to investigate how pov-
erty, education, geographical location, gender
and employment predict ICT access, availability
and accessibility.
RESEARCH  METHODOLOGY
Research Design
A specific research design was used as a
way of providing a blueprint for conducting the
study that would produce information aligned
to the research (Burns and Grove 2001). This
study used a combination of quantitative and
qualitative approach methodology to identify,
analyze and describe how poverty predicts ICT
access, availability and accessibility.
Instruments
The choice of quantitative methodology was
guided by the need to quantify and conduct a
statistical examination of the data so as to re-
duce and organize it, determine significant rela-
tionships and identify differences and/or resem-
blances within and between distinct data class-
es. On the other hand, qualitative methodology
was used as a way of obtaining data to explore,
describe and gain an in-depth understanding of
participants’ behavior on ICT usage and the rea-
sons for that behavior.
Population and Sample
A stratified random sampling method was
used for this study because it provides greater
precision than a simple random sample of the
same size, thus providing a guarantee of a bal-
anced sample. Accordingly, as depicted in Table
1, fifty first-year Computer Science students and
twenty third-year Computer Science students
were used as the study sample.
Data Collection
Data was collected from a questionnaire,
which was designed with both open and closed-
ended questions. The instrument was distribut-
ed during normal lessons and respondents were
asked to respond and submit the questionnaire
at a time convenient to them. From each respon-
dent, the research extracted information on age,
gender, family income, education level, labor sta-
tus and their ICTs pattern usage. This helped to:
1. Identify factors that influenced the use of
ICT,
2. Quantify students’ socio-economic status
versus their ICT proficiency,
3. Evaluate the degree of university and after
university usage of ICT by the students,
4. Group the population into digital poverty
levels.
Ethical Issues
Ethical issues were considered and permis-
sion was obtained from the administrators.
Enough care was taken to make sure that any
potential risk or harm to participants was avoid-
ed or limited. It was also clearly stated in the
questionnaire that answers provided by the re-
spondents would remain confidential, protect-
ed and would solely be used for that research.
RESULTS
Collected data was analyzed using tabulat-
ed frequency counts and percentages, and the
findings were presented by use of descriptive
statistics.
Demographics of ICT Usage
Rural and Town
The research disclosed that 37.1 percent of
the respondents came from the city and 62.9
percent from rural areas. From that composition,
Table 1: Demographics of the sample of the first
and third year computer science students
Level of First year students Third year students
Female Male Female Male
Gender    32   18    13     7
education
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Table 2 was used to illustrate the students’ sen-
timents on the availability of ICT tools in towns
and rural areas.
Available Income versus Expenses
Results showed that there was a wide finan-
cial discrepancy among the respondents’ par-
ents and/or guardians. Classifying students ac-
cording to their parents’ or guardians’ income
levels revealed that 58.6 percent of the students’
parents or guardians were poorly remunerated,
28.6 percent were averagely remunerated whilst
12.8 percent were well paid. It was also discov-
ered that many families/individuals had many
other expenses (many dependents, rent obliga-
tions and so on), which eroded their salaries
when summed together. Thus when asked about
their social status, 68.6 percent of the respon-
dents strongly agreed that their immediate fam-
ily members were poor, whilst 22.9 percent par-
tially agreed and 8.5 percent disagreed. More
than fifty percent (55.7%) of the respondents
strongly agreed that their close friends were poor,
whilst 27.2 percent agreed and 17.1 percent did
not agree with the statement.
To demonstrate the divergence of their so-
cial status, the research also used Table 3 to
reveal the capabilities of the respondents’ fami-
ly members to meet their financial obligations.
When the respondents were asked to evalu-
ate the properties they lived in at home (when
the university is closed), 64.3 percent pointed
out that they lived in a property valued at less
than R20,000, 24.3 percent between R200,001 and
R300,000, and 11.4 percent above R300,000. The
study also revealed that 78.6 percent of the re-
spondents rented their accommodation (at the
university) due to the fact that they came from
other provinces, thus putting extra cost to al-
ready overburdened parent(s) and or guardians,
while 8.6 percent lived with their guardians and
12.8 percent with their parents.
Results indicated that students’ bursaries
were offered for many reasons. For example,
some were offered on the basis of an individu-
al’s academic excellence, whilst others were giv-
en on the bases of affordability. This research
proposed that bursaries were offered based on
the condition of affordability. As such, Table 4
was used to depict different sources of funds
for fees and accommodation for the students.
To further probe the degree of access the
students had to ICT tools (Table 5), this research
investigated whether students had a computer,
a computer connected to the Internet, webcam
and printing facilities at their current residence,
or at home when the university was closed.
Gender, Level of Education and Unemployment
This research also used gender as a variable
to validate differences in ICT usage. Results
showed that during the school holidays 35.7
percent of the respondents lived with their moth-
ers only, 14.3 percent with their fathers only, 25.7
percent with both parents, and 24.3 percent with
guardians. Statistics revealed that 66.6 percent
of the respondents’ female relatives were either
unemployed, or temporarily employed.
Results showed that 18.6 percent of the re-
spondents’ relatives did not attend Grade 12,
38.6 percent attended only Grade 12, 27.1 per-
cent had diplomas and 15.7 percent had degrees.
Table 2: Response of students on the availability
of ICT tools in rural areas and cities/town
 Availability      Rural areas    Town or city
    No       Yes        Yes     No
Public telephones 40 3 27 0
Internet cafes 43 0 26 1
Network coverage 39 4 27 0
   (cell phone)
Roads 37 6 27 0
Clean water 30 13 22 5
Schools 29 14 23 4
Technical people 38 5 22 5
Shopping markets 33 10 27 0
Clinic and or hospital 29 14 24 3
Electricity 30 13 27 0
Table 3: Observations of challenges faced by some
of the students’ family members (%)
Family member(s) who had  Yes     No
problems in
Payment of rent or mortgage 81.4 18.6
Money for transport  to go to School 65.7 34.3
Money for food 75.7 24.3
Table 4: Views of the respondents on the source
of fees and accommodation
Fees paid by ( %t)  Rent paid by (%)
Parents 21.4 23.6
Guardian 11.4 16.4
Bursary 67.2 60.0
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Meanwhile, it was noted that all 68.6 percent of
respondents’ relatives without Grade 12 educa-
tion were poor and had never used any comput-
er. Respondents’ relatives with Grade 12 educa-
tion (22.9%) were observed to have used com-
puters and were relatively poor, whilst 8.5 per-
cent of respondents’ relatives with diplomas and
degrees were not poor and indicated that they
had used computers.
Existence of an ICT Policy
All the respondents noted that they were
not aware of any ICT policy governing the de-
ployment and use of ICT at the university.
DISCUSSION
Determinants of ICT usage vary according
to different individuals and their situations. Thus
it is imperative to determine how and why one
group is able and the other one unable to adopt,
access, and use ICT. For example, one can have
an ICT gadget but its use can be limited by the
unavailability of electricity, time, human capital,
commitments, low level of education, a high de-
gree of illiteracy, or age (Cáceres 2007). For ex-
ample, Adelzadeh (2006) and Kasusse (2005)
viewed age, gender, rural and urban areas, un-
employment, ignorance, illiteracy, poverty, and
other forms of marginalization as barriers to ICT
use. Meanwhile, the study done in Western coun-
tries by Ono (2006) found out that there is no
gender divide on ICT use. Rice and Katz (2003)
discovered that income and age gap may fea-
ture as ICT inhibitors, but gender and race were
not seen as major factors in the determination of
ICT use. On the other hand, Gutiérrez and Gam-
boa (2008) observed age as a contributing fac-
tor to the use of ICT. However, this research
revealed that age does not play a major role,
because as indicated by the results, about half
of the respondents’ guardians had access to
applications such as Facebook and WhatsApp
through their smartphones and where using
them.
Similar results were found in studies done
by Gebremichael et al. (2006) and Kebede (2004)
who noted the heterogeneous nature of lan-
guage in the sub-Saharan as a hindrance to ICT.
This research however, noted an improvement
in literacy level of the respondents’ guardians
or parents such that it was speculated that us-
ability and accessibility to ICTs was enabled.
Results indicated that a large proportion of
the respondents came from rural areas where
there were limited resources like personal financ-
es, infrastructural development, trained ICT staff
as well as limited ICT infrastructure. These bar-
riers may have excluded residents in those areas
from getting access to ICTs tools.
To validate the dissimilarity of social status
of people, this research considered the financial
status of the respondents, their immediate rela-
tives and friends. Firstly, the research noted a
wide gap between the poor and the rich stu-
dents. This was further evidenced by the exist-
ence of a wide financial discrepancy among the
respondents’ parents and/or guardians. The
huge variation in their social status was also
evidenced by the following factors, that is, many
lived in shacks (those who lived in towns), home-
lessness, unemployment, poor infrastructure
and lack of access to basic services (Table 2),
and the incapability of the respondents’ family
members to meet their financial obligations (Ta-
ble 3). Many students depended on bursaries,
because the majority of them could not afford to
pay for their own rent (accommodation), fees
and food (Table 3). This affirmation concurs with
Adelzadeh (2006), who argues that almost half
of the South African (SA) population lived un-
der a poverty datum line. Consequently, the pop-
ulation is divided between those who have and
those who have not used ICT (Adeogun 2003).
Those with no or little income, without food and
Table 5: ICT Items owned by students
Item  Computer    Computer    Printing      Web
 connected to    facilities   camera
  the Internet
Yes No Yes No  Yes No  Yes  No
Available  at the current residence 13 57 9 61 5 65 1 69
At home when the university is closed 7 63 6 64 3 67 0 70
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other basic needs were therefore not expected
to buy, rent or use any ICT related component if
basic needs are not met (Fuchs and Horak 2008).
This view is supported by the respondents’ sen-
timents when questioned about their choice be-
tween food and computers, as many of them
selected food. They believe that basic problems
such as poverty, health issues, and illiteracy
have to be tackled first (Fuchs and Horak 2008).
Costs and maintenance of ICT tools also played
a major role in the determination of its usage and
accessibility (Gebremichael et al. 2006; Kebede
2004; Demoussis and Giannakopoulos 2006). For
example, an average computer costs R3,200, and
yet some the students’ and or their guardians’
had monthly expenses that superseded R3,200
and an income of less than R3,200.
This research considered the relationship that
exists between poverty, income and employment
(formal or informal) as determinants of ICT us-
age. As noted, if the salary was low or there was
no source of income, chances of affording basic
goods was very little, thus minimizing the possi-
bility of owning and/or using ICT. On the other
hand, those employed, with decent salaries and
wages, were able to fulfill their basic needs and
able to buy or rent ICT tools. This divide was
then made wider as a result of the differences in
expendable income.
The research proved a gender digitalization
gap (Gutiérrez and Gamboa 2008), characterized
by the existence of two classes (Makgetla 2004)
divided according to gender. Following a tradi-
tion of male domination (where the majority of
women were either temporarily employed, un-
employed or have a lot of household chores to
attend to) and the fact that ICT access is mostly
performed in the public domain and not at home,
one can therefore conclude that the probability
of ICT usage by 35.7 percent of the respondents
who lived with their mothers were very low.
It is also speculated that people with high
levels of education and income tend to have
access to ICTs, compared to those with low lev-
els of education (Van Dijk 2006; Fuchs and Horak
2008; Gutiérrez and Gamboa 2008; Demoussis
and Giannakopoulos 2006; Vicente and López
2006b; Ono 2006; Chinn et al. 2007).
Digital Poverty Framework
It is difficult to have a clear picture of the
digital divide because there is no universal def-
inition available (Gebremichael et al. 2006). For
example, Castells (2002) defines it as inequality
of access to the Internet, while Norris (2001) and
Wilson (2006) regard it as uneven access, distri-
bution, and use of ICT between two or more
populations. Van Dijk (2006); Hargittai and Esz-
ter (2003) consider it as a gap between those
who have and do not have access to ICTs. This
research considered arguments proposed by
Dimaggio et al. (2001) and Fuchs and Horak
(2008) on the digital divide, which includes ine-
qualities in access to the Internet, extent of use,
knowledge of search strategies, quality of tech-
nical connections and social support, ability to
evaluate the quality of information, and diversi-
ty of uses.
Following the results and discussions of the
empirical research done, this segment formulates
a digital poverty framework (Fig. 1) based on
socio-demographic data obtained. Reference is
made to Trieghaardt’s (2006) definition of pov-
erty, which includes absolute poverty, moderate
poverty and relative poverty.
The researchers can thus loosely consider
digital poverty as an interlink of absolute, mod-
erate, relative ICT poverty where,
Digital Poverty = Absolute ICT poverty +
Moderate ICT poverty + Relative ICT poverty.
Absolute ICT Poverty
This category is made up of people who do
not have access to ICTs tools such as the Inter-
net, computers and smartphones. In most cas-
Fig. 1. Empirical evaluation of the digital poverty
Source: Author
Moderate ICT poverty
Relative ICT poverty
Absolute ICT poverty
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es, failure to get access to these ICT is contrib-
uted to the unavailability or lack of physiologi-
cal needs (Fuchs and Horak 2008). These in-
clude food, drink, shelter (Sachs 2005: 20), safe-
ty, healthcare, warmth, disability, sex, sleep, san-
itation, clothing and proper education for some
or all children. Coupled with this are low annual
incomes, few household assets, support for de-
pendents, and obsolete and/or low levels of ed-
ucation. Usually, focus is on the absence of phys-
ical, technical, and economic features that pro-
duce classes of winners and losers of the infor-
mation society (Fuchs and Horak 2008). Physi-
cal aspects include roads, pathways, doors, li-
braries, schools, post offices, hardware, soft-
ware applications and networks, which must be
kept up to standard (Fuchs and Horak 2008).
Technical proficiency includes capabilities to
operate ICT hardware and applications. Econom-
ic traits (benefit access) embrace gains (active,
evaluative, integrative, creative and collabora-
tive capabilities) acquired by individuals and the
society through ICT usage.
Moderate ICT Poverty
This section comprises people who some-
times fail to meet basic needs. Household in-
come level is below a given proportion of aver-
age national income and as such, access to ICT
is limited. Access is limited to availability (the
proportion of time a system, subsystem, or equip-
ment is in a functioning condition or operable
state until it is called off). They periodically use
ICTs tools such as Internet and smartphones.
Relative ICT Poverty
This group has got many ICT tools but in-
formation is sometimes not relevant and not pre-
sented to the widest possible audience due to
the lack of proper design and implementation of
a user-centered holistic approach. In most cas-
es, this group has basic goods and services but
ICT usage is hindered by social (disabilities,
gender, race, family status, age, ethnicity, origin,
language) and geographic (urban/rural), politi-
cal or economic divides.
CONCLUSION
The research confirmed the relevance of as-
pects such as poverty, education, geographical
location, gender and income in explaining the
gap in the access and use of ICT. The contribu-
tion of this study to the line of research in ICTs
is the novel empirical evaluation of digital pov-
erty in the dimension of access, accessibility
and availability. To that extent, factors that ex-
plain the access and use of ICTs in South Afri-
can contexts are explored. This has enabled the
research to derive a novel definition of digital
poverty.
RECOMMENDATIONS
The research recommends that a coherent,
broad-based, relevant and all-encompassing ICT
policy framework with a sustainable implemen-
tation, integration and learning structure be im-
plemented. To ensure equitable ICT access and
usage, a thorough consideration of social de-
mographic elements that can be used to inform
policy formulation should be considered. The
engagement of the community in planning and
designing ICT-supported interventions should
be encouraged. The research also proposes that
technology infrastructure, technical support,
access and accessibility of ICTs and ICT related
components must be made available, irrespec-
tive of one’s social, economic, and political back-
ground. The research has noted costs associat-
ed with having landlines and desktop comput-
ers, which makes it difficult to reach the majority
of people in rural areas, consequently use of
Wireless Fidelity (WiFi) is proposed.
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